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Abstract: Background: The main clinical criterion for abdominal aortic aneurysm (AAA) repair operations is an AAA  
diameter 5.5 cm. When AAAs increase in size, specific changes occur in the mechanical properties of the aortic wall. 
Pulse-wave velocity (PWV) has been used as an indicator of vascular stiffness. A low PWV may predict AAA rupture 
risk and is an early predictor of cardiovascular mortality.  
Methods: We investigated the prognostic value of PWV before and after elective AAA repair procedures. Twenty four  
patients scheduled for an open AAA repair underwent a preoperative carotid-femoral aortic PWV measurement. A second 
aortic PWV measurement was carried out 6 months postoperatively.  
Results: The mean aortic PWV increased from 7.84 ± 1.85 preoperatively to 10.08 ± 1.57 m/sec 6 months postoperatively 
(mean change: 2.25; 95% confidence interval 1.4 to 3.1 m/sec; p<0.0001). The preprocedural PWV measurement did not 
correlate with AAA diameter (Spearman’s rank correlation coefficient =0.12; p=0.59).  
Conclusions: Whether the increase in aortic PWV postoperatively suggests a decreased cardiovascular risk following 
AAA repair remains to be established. Aortic PWV should also be investigated as an adjunct tool for assessing AAA  
rupture risk.  
Keywords: Abdominal aortic aneurysm, pulse-wave velocity, aneurysm rupture risk, cardiovascular mortality, predictor.  
INTRODUCTION 
  Currently the main criterion for abdominal aortic aneu-
rysm (AAA) repair is an AAA diameter 5.5 cm [1]. How-
ever, some AAAs rupture when they are smaller, whereas 
many AAAs are discovered when they have exceeded this 
critical diameter but have not ruptured [2, 3].
  It therefore 
seems that size alone is not a sufficient criterion to determine 
AAA rupture risk. 
  The carotid-femoral aortic pulse-wave velocity (PWV) is 
a simple and reproducible test for estimating arterial stiffness 
[4]. Aortic PWV is considered as the “gold standard” meas-
urement of arterial stiffness [4]. The aortic PWV may predict 
AAA rupture risk and is a marker of cardiovascular event 
risk [4-6]. 
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  We evaluated the aortic PWV before and 6 months after 
elective open infrarenal AAA repair procedures. 
MATERIALS AND METHODS 
  Twenty four patients (23 males, 1 female; mean age: 72 ± 
5 years) scheduled for elective open infrarenal AAA repair at 
the Department of Vascular Surgery of the Red Cross Hospi-
tal of Athens, Greece between April 1, 2008 and November 
1, 2008 were included in this pilot study. All patients gave 
their informed consent before entering the study. The Ethics 
Committee of our Hospital approved the study. 
  Carotid-femoral aortic PWV measurement was per-
formed by 2 clinicians who were familiar with the technique. 
Measurements were carried out in the morning after an over-
night fast under controlled room temperature with constant 
noise and light intensity, using a validated non-invasive de-
vice (Complior SP, Artech Medical, Pantin, France) [7]. This 
allows online recording and automatic calculation of carotid-
femoral aortic PWV.  
  In brief, all subjects rested for 15-20 min while pulse rate 
and blood pressure were measured at the brachial artery   
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using an automatic oscillometric device (Dinamap XL, John-
son & Johnson Inc, Raritan, New Jersey USA). Measure-
ments of carotid-femoral aortic PWV were performed 2 days 
before the procedure while the patients were in the supine 
position with a slight extension of the head and with the right 
lower limb in external rotation (Fig. 1). Two different pulse 
wave tracings were recorded simultaneously at 2 sites (at the 
base of the neck for the common carotid artery and over the 
right femoral artery) with 2 transducers (Fig. 2). Five con-
secutive measurements were performed in each patient and 
the mean carotid-femoral aortic PWV value was obtained.  
  All patients underwent open aneurysmectomy through a 
transperitoneal approach according to a standard, established 
technique [8]. A polytetrafluoroethylene aortobifurcated 
(aortobi-iliac or aortobi-femoral) graft was implanted in all 
patients. The aortic PWV measurement was repeated 6 
months after the procedure.  
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig. (1). Measurement of the carotid-femoral aortic pulse-wave velocity using an automatic oscillometric device (Dinamap XL, Johnson & 
Johnson Inc, Raritan, New Jersey USA). For details of the technique see text. 
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STATISTICAL ANALYSIS 
  The data were analyzed using SPSS 15.0 for Windows 
(Chicago, Illinois, USA). Continuous parameters are re-
ported as mean ± standard deviation or median and (range). 
Their distribution was evaluated by the Kolmogorov-
Smirnov test. The t-test or the Mann-Whitney test was used 
to compare continuous variables, as appropriate. The Spear-
man’s rank correlation test () was performed to assess rela-
tionships between aortic PWV and AAA diameter. A p<0.05 
was considered significant. 
RESULTS 
  There were no perioperative deaths. Two patients suf-
fered a minor myocardial infarction postoperatively which 
was treated conservatively. The mean (range) postoperative 
hospital stay was 7.2 (6-10) days. All patients attended a 
follow-up visit at 6 months postoperatively. 
  The mean (range) AAA diameter preoperatively was 6.3 
(5.5-8) cm. The mean aortic PWV increased from 7.84 ± 
1.85 preoperatively to 10.08 ± 1.57 m/sec 6 months post-
operatively (mean change: 2.25; 95% confidence interval: 
1.4 to 3.1 m/sec; p<0.0001). 
  The aortic PWV before the operation did not correlate 
with AAA diameter (=0.12; p=0.594). 
DISCUSSION  
  The results of our pilot study demonstrate that aortic 
PWV, a potential predictor of AAA rupture and cardiovascu-
lar mortality [4-6], increases following open elective AAA 
repair. Furthermore, aortic PWV did not correlate with AAA 
diameter. 
  The lack of correlation between the aortic PWV with 
AAA size in our study suggests that size alone may not be a 
sufficient criterion to determine AAA rupture risk. The find-
ing that the aortic PWV increased following the procedures 
supports the hypothesis that a low aortic PWV is associated 
with AAAs at high risk of rupture [4-6].
  
  In the normal aortas the propagation of the pulse wave is 
relatively uniform along the wall. AAA disease leads to me-
chanical changes in the aortic wall which include lower aor-
tic distensibility and a lower propagation of the aortic pulse 
pressure (i.e. a lower PWV) [7]. This explains the low PWV 
values preoperatively. Following successful AAA repair, the 
velocity of the propagation of the aortic pulse wave is re-
stored to normal. This explains the increased PWV values 6 
months postoperatively. The increase in aortic PWV follow-
ing AAA repair may provide a justification for an associa-
tion between aortic PWV with AAA rupture risk; the high 
AAA rupture risk preoperatively (as demonstrated by a low 
aortic PWV) is eliminated following the procedure as re-
flected by the increase in aortic PWV.  
  A limitation of our study is its small sample size (n=24). 
However, this number of patients was adequate to provide 
significant results. Patient enrollment is ongoing. 
CONCLUSIONS 
  The increase in aortic PWV following open elective 
AAA repair suggests a decreased AAA rupture risk and car-
diovascular mortality. This needs to be confirmed in larger 
studies. Aortic PWV may also become an adjunct tool for 
assessing AAA rupture risk. Endovascular AAA repair 
(EVAR) has emerged as a therapeutic alternative for the 
treatment of AAAs. Future trials should assess the value of 
measuring aortic PWV before and after EVAR procedures 
and compare these changes with open surgical AAA repair. 
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